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UJ The present invention relates to a device for diagnostic purposes for use with imaging 

s ^ technologies such as Magnetic Resonance Imaging ("MRI") Computerized Tomography ("CT 
*3 Scan") or x-rays. 

Traditionally, when a patient is examined using either a conventional MRI unit or a CT 
Scan unit, and regularly when a patient is examined using an x-ray unit, the patient is placed in a 
supine, relaxed and mobile position. Such positioning of the patient compromises the 
effectiveness of the MRI unit, CT Scan unit and x-ray unit as diagnostic tools and causes various 
problems several of which are discussed below. 

A significant problem for technicians operating MRIs, CT Scans and x-rays is that 
patients regularly move during the imaging process. Such unwanted movements cause blurred or 
otherwise unreadable images and, consequently, require that new images be taken each time a 
patient's movements cause such problems. This repetition of the diagnostic procedure doubles 
the amount of time required to obtain images for diagnosis. It also doubles the costs of the 
diagnostic procedure which causes increased costs to health care providers and ultimately 
increases the overall costs of health care. 

Another problem encountered by technicians employing a conventional MRI unit to 
image a patient's hips is that the patient's feet are mobile. During imaging a patient may move 
his or her feet causing his or her hips to be unsuitably positioned for imaging. 

Another substantial problem associated with placing patients in a relaxed and supine 
position during an examination of the skeleton, joints and spine using conventional MRI units, 
CT Scan units, or x-ray units is that the resulting diagnosis is often inaccurate. Studies have 
shown that the pressure placed on a patient's skeleton, joints and spine while in the relaxed 
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supine position is significantly less than the pressures on the patient's skeleton, joints and spine 
while the patient is sitting, standing or walking. Therefore, when an MRI unit, CT Scan unit or 
x-ray unit is used to diagnose injuries and disease in a patient's skeleton, joints and spine, their 
effectiveness as diagnostic instruments is compromised. This occurs because the reduced 
pressures on the skeleton, joints and spine cannot accurately re-create the conditions existing in 
the skeleton, joints or spine when the patient is sitting, standing or walking. For example, 
conventional MRI techniques are often used in the diagnosis of lumbar disc disease or injury. 
Experience has shown that is not uncommon to find a disassociation between the severity of the 
patient's clinical symptoms and evidence of injury or disease shown through MRI imaging. This 
disassociation can be explained, in part, by the general inability of conventional MRI diagnosis 
techniques to allow the patient to be imaged while in a variety of positions, including the 
standing or sitting positions, to vary the intra-discal pressures and alignment of the vertebrae. 
The relaxed supine position, in which all conventional MRIs of the lumbar spine are performed, 
is associated with the lowest intra-discal pressure, and is thus not a good position to provoke disc 
herniation, and is thus not the optimal position for accurate disc herniation diagnosis. This same 
problem is experienced with the imaging and diagnosis of skeleton, joint and other spine injury 
or disease. 

. c Information relevant to attempts to address the third of the above-discussed problems can 

E be found in U.S. Patent Nos. 6,000,399 (incorporated herein by this reference) and 5,779,733 
g (incorporated herein by this reference). However, each one of these references suffers from one 
jjj or more of the following disadvantages: the apparatus and method is awkward to operate which 
jL£ may cause the incorrect use of the apparatus or the failure to use the apparatus; the apparatus and 
Ly method is not sophisticated enough to predictably and controllably exert pressure on the spine; 
CP the apparatus comprises materials which compromise or affect the accuracy or operation of an 
W MRI unit; the apparatus and method do not immobilize the patient; the apparatus and method are 
^ not made for use in CT Scan units or x-ray units. 

Accordingly, it is a purpose of the present invention to provide a method and apparatus 
fy for the substantial immobilization of either a portion or substantially all of a patient's body 
I "j during imaging with either a conventional MRI unit, CT Scan unit or x-ray unit. 
q It is a further purpose of the present invention to provide a method and apparatus for the 

pi immobilization of a patient's feet in order to maintain the patient's hips in a proper position 
throughout the imaging of the hips with a conventional MRI unit. 

Accordingly, it is also a purpose of the present invention to provide a method and 
apparatus for the positioning of a patient's skeleton, joints and spine for imaging with either a 
conventional MRI unit, CT Scan unit, or x-ray unit which allow the skeleton, joints and spine of 
a patient to be readily and easily placed in an orientation which may assist in the diagnosis of 
injured or diseased areas of each the skeleton, joints and spine by applying substantially the same 
pressure on each as they would experience while the patient is sitting, standing or walking. 

It is a further purpose of the present invention to provide a method and apparatus which 
allows a patient to be readily and easily oriented for imaging with either a conventional MRI, CT 
Scan, or x-ray imaging device in a manner which predictably, controllably, variably and 
accurately applies a pressure on the skeleton, joints, and spine of the patient during the imaging 
process. 

It is a further purpose of the present invention to provide a method and apparatus which 
may be utilized in connection with either MRI, CT Scan, or x-ray imaging devices of 
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conventional construction for enhanced imaging of a patient and which do not compromise or 
affect the accuracy or operation of the MRI, CT Scan and x-ray imaging devices. 

Thus there are multiple problems to be solved for the examination of a patient's body, 
skeleton, joints and spine with MRI units, CT Scan units and x-ray units. 



Summary 



The present invention is directed to an apparatus and method that satisfy the needs 
defined in the section of this patent application entitled "Background". The apparatus and 
method comprise an apparatus for the immobilization of a patient and compression of a patient's 
skeleton, joints and spine during imaging with either an MRI unit, CT Scan unit, or x-ray unit. 
The apparatus comprises: a patient resting surface; shoulder and chest immobilizers attached to 
first end of the patient resting surface; knee immobilizers attached to the second end of the 
patient resting surface; lower leg immobilizers attached to the second end of the patient resting 
surface; a pressure creating apparatus attached to the second end of the patient resting surface; 
and feet immobilizers attached to the pressure creating apparatus. 

The patient resting surface comprises either: a connected first and second rigid panel for 
support and positioning of the shoulders, back and lower body of a patient to be diagnosed with 
either an MRI unit, CT Scan unit, or x-ray unit; or a single rigid panel for support and 
positioning of a supine patient to be diagnosed with either an MRI unit, CT Scan unit, or x-ray 
unit. 

The shoulder, chest, knee, lower leg, and feet immobilizers comprise fabric straps which 
W are attached to the patient resting surface and pressure creating apparatus and which are arranged 
CP around the shoulders, chest, knees, lower legs and feet of a supine patient, and secure the supine 
Ul patient to the patient resting surface and pressure creating apparatus. 

* The pressure creating apparatus comprises: a first and second elastic medium (the term 

g "elastic medium" includes, but is not limited to, shock chord, surgical tubing, and bungee chord); 
[7 an anchor which attaches to the second end of the patient resting surface and supports and 
rj anchors the first and second elastic media; first and second pressure transferring plungers which 
p transfer the pressure from the first and second elastic media; a foot plate which rests upon the 
jfy first and second pressure transferring plungers and receives upward pressure therefrom. 

An alternative embodiment of the pressure creating apparatus comprises: a first and 
second pressure resistant medium (the term "pressure resistant medium" includes, but is not 
limited to, coil spring and viscoelastic rod); an anchor which attaches to the second end of the 
patient resting surface and contains and supports the first and second pressure resistant media; 
first and second pressure transferring plungers which transfer the pressure from the first and 
second pressure resistant media; a foot plate which rests upon the first and second pressure 
transferring plungers and receives upward pressure therefrom. 

The pressure creating apparatus comprises: an elastic medium (the term "elastic medium" 
includes, but is not limited to, shock chord, surgical tubing, and bungee chord); an anchor which 
attaches to substantially the middle part of the patient resting surface and supports and anchors 
the elastic medium; a foot plate which slides longitudinally along the patient resting surface and 
is suspended from the elastic medium and receives upward pressure therefrom. 

A method for immobilizing a patient and compressing a patient's skeleton, joints and 
spine during imaging with either an MRI unit, CT Scan unit, and x-ray unit wherein the method 
comprises: placing a patient in the supine position on the patient resting surface; securing of the 
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supine patient's shoulders and chest to the patient resting surface with the shoulder and chest 
immobilizers; then applying an upward force to the feet of the patient with the pressure creating 
apparatus; after which the patient's knee or knees are secured to the patient resting surface with 
the knee immobilizers; after which the patient's lower leg or legs are secured to the patient 
resting surface with the lower leg immobilizers; after which the patient's foot or feet are secured 
to the pressure creating apparatus with the feet immobilizers; whereby substantially all of the 
patient's body is immobilized and the patient's skeleton, joints and spine are compressed. 



Brief Description of the Several Views of the Drawings 



The present invention will now be described in detail with reference to the attached 
drawings, showing a preferred embodiment of the invention as well as multiple alternative 
embodiments, whereby, 

FIG. 1 is an isometric view of the preferred embodiment of the present invention; 
FIG. 2 is an isometric view of the preferred embodiment of the present invention showing 
the orientation of a patient placed thereon; 

FIG. 3 is an isometric view of an alternative embodiment of the present invention 
2 comprising alternative embodiments of the patient resting surface and pressure creating 
jjj apparatus; 

l1 FIG. 4 is an isometric view of a second alternative embodiment of the present invention 

y comprising an alternative embodiment of the patient resting surface and pressure creating 
01 apparatus; 

Ly FIG. 5 is an exploded isometric view of the preferred embodiment of the pressure 

6 creating apparatus comprising elastic media; 

Q FIG. 6 is a cross sectional side view of the preferred embodiment of the pressure creating 

apparatus comprising elastic media; 

FIG. 7 is an exploded isometric view of an alternative embodiment of the pressure 
creating apparatus comprising pressure resistant media; 

FIG. 8. is a cross sectional side view of an alternative embodiment of the pressure 
creating apparatus comprising pressure resistant media. 
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Detailed Description 



Referring to FIGS. 1, 2, 3 and 4, a patient resting surface 20 constructed in accordance 
with the present invention supports a patient in the supine position as shown in FIG. 2. Attached 
to the first end of the patient resting surface are shoulder immobilizers 22 and a chest 
immobilizer 24 to secure the patient's shoulders and chest to the patient resting surface as shown 
in FIG. 2. Attached to the second end of the patient resting surface are, knee immobilizers 28 
and lower leg immobilizers 30 to secure the patient's knees and lower legs to the patient resting 
surface. Attached to the second end of the patient resting surface is a pressure creating apparatus 
32 which exerts an upward pressure on the patient who is secured to the patient resting surface as 
shown in FIG. 2. 

The invention will now be described in detail with reference to the attached drawings 
showing preferred and alternative embodiments of the present invention. 
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The present invention comprises a patient resting surface 20 as shown in FIGS. 1, 3 and 
4. The preferred embodiment of the patient resting surface comprises a first and second rigid 
panel 34a, 34b connected to each other with a first and second connector 36a, 36b as shown in 
FIG. 1. While the preferred embodiment of the patient resting surface comprises two separate 
panels as shown in FIG. 1, other alternative embodiments may be employed, such as a single 
rigid panel 38 as shown in FIGS. 3 and 4. The primary requirements of the patient resting 
surface are that it is of sufficiently rigid construction to withstand the pressures placed upon it 
and is constructed of materials which do not affect, compromise or distort the imaging processes 
of the MRI, CT Scan or x-ray and are otherwise suitable for use with an MRI, CT Scan, and x- 
ray. 

The MRI, CT Scan and x-ray are well-known diagnostic units and are not the subject of 
the present invention and thus will not be described in greater detail. 

The present invention also comprises a pressure creating apparatus. Referring to FIGS. 1, 
2, 5 and 6, the preferred embodiment of such pressure creating apparatus 32, comprises an 
adjustable anchor 42 which attaches to the second end of the patient resting surface. A first and 
second elastic medium 44a, 44b (the term "elastic medium" includes, but is not limited to, shock 
chord, surgical tubing, and bungee chord) are each attached at one end to the adjustable anchor 
42 and attached at the opposite end of each elastic medium to a corresponding first and second 
pressure transferring plunger 46a, 46b. The first and second pressure transferring plungers 46a, 
46b each fit into a corresponding first and second cylinder 48a, 48b within the adjustable anchor 
42 and travel longitudinally inside the corresponding first and second cylinders 48a, 48b. Such 
first and second pressure transferring plungers 46a, 46b are attached to the adjustable anchor 42 
by means of the corresponding first and second elastic media 44a, 44b as shown in FIG. 6. The 
first and second pressure transferring plungers 46a, 46b support the second side of an adjustable 
foot plate 51. The first side of the adjustable foot plate 50 supports the foot or feet of a patient as 
shown in FIG 2. The patient presses downward on the first side of the adjustable foot plate 50 
which motion downwardly depresses the first and second pressure transferring plungers 46a, 46b 
into the corresponding first and second cylinders 48a, 48b within the adjustable anchor 42. Such 
downward depression of the first and second pressure transferring plungers 46a, 46b stretches 
the corresponding first and second elastic media 44a, 44b thereby creating an upward pressure 
and transferring such upward pressure to the corresponding first and second pressure transferring 
plungers 46a, 46b which transfer the upward pressure to the second side of the adjustable foot 
plate 51 which in turn transfers the upward pressure to the foot or feet of the patient. The 
upward pressure created by the pressure creating apparatus 32 is measured by the length of the 
first and second pressure transferring plungers 46a, 46b remaining visible above the adjustable 
anchor 42. Such length is indicated by first and second integrated pressure scales 52a, 52b 
shown on each corresponding first and second pressure transferring plunger 46a, 46b. While the 
above-description describes the preferred embodiment of the pressure creating apparatus, 
alternative embodiments of the pressure creating apparatus may be employed to create the 
necessary pressure. 

Referring to FIGS. 1, 2, 7 and 8, an alternative embodiment of the pressure creating 
apparatus 32 comprises an adjustable anchor 42 which attaches to the patient resting surface. A 
first and second force resistant medium 58a, 58b (the term "force resistant medium" includes, 
but is not limited to, coil springs and viscoelastic rods) rest inside corresponding first and second 
cylinders 48a, 48b within the adjustable anchor 42. A corresponding first and second pressure 
transferring plunger 46a, 46b each fit into the corresponding first and second cylinders 48a, 48b 
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within the adjustable anchor 42. One end of the first and second pressure transferring plungers 
46a, 46b are connected to the second side of an adjustable foot plate 51 and the opposite end of 
each fit into the corresponding first and second cylinders 48a, 48b, resting upon the 
corresponding first and second force resistant media 58a, 58b. The first and second pressure 
transferring plungers 46a, 46b are attached to the second side of the adjustable foot plate 51 
while the first side of the adjustable foot plate 50 supports the foot or feet of a patient. The 
patient presses downward on the first side of the adjustable foot plate 50 which in turn 
downwardly depresses the first and second pressure transferring plungers 46a, 46b into the 
corresponding first and second cylinders 48a, 48b within the adjustable anchor 42. Such 
downward depression of the first and second pressure transferring plungers 46a, 46b compresses 
the corresponding first and second force resistant media 58a, 58b which in turn exert an upward 
pressure on the corresponding first and second pressure transferring plungers 46a, 46b which 
transfer the upward pressure to the second side of the adjustable foot plate 51 which in turn 
transfers the upward pressure to the foot or feet of the patient. The upward pressure created by 
the pressure creating apparatus 32 is measured by the length of the first and second pressure 
transferring plungers 46a, 46b remaining visible above the adjustable anchor 42. Such length is 
indicated by first and second integrated pressure scales 52a, 52b shown on each corresponding 
n B first and second pressure transferring plunger. 

™ Another alternative embodiment of the pressure creating apparatus 32 comprises an 

q adjustable anchor 42 which is attached to the patient resting surface as shown in FIG. 4. An 
Ul elastic medium 60 (the term "elastic medium" includes, but is not limited to, shock chord, 
U surgical tubing, and bungee chord) is attached at one of its ends to the adjustable anchor 42 and 
Ul at its opposite end to the center of the adjustable foot plate 49 which supports the foot or feet of a 

01 patient. The patient presses downward on the adjustable foot plate 49 which stretches the elastic 
W medium 60, exerting an upward pressure on the foot or feet of the patient. The upward pressure 
* created by the pressure creating apparatus 32 is indicated by the position of the adjustable foot 

2 plate 49 on the patient resting surface 20. Such position is indicated by a first and second 
I V integrated pressure scale 52a, 52b shown on the second end of the patient resting surface. 

rj While the above-descriptions describe multiple alternative embodiments of the pressure 

p creating apparatus 32, other alternative constructions or configurations of the pressure creating 
Sj apparatus may be employed to create the necessary pressure. 

All of the elements of the present invention are of sufficiently rigid construction to 
withstand the pressures placed upon them and are constructed of materials which will not affect, 
compromise or distort the imaging processes of the MRI, CT Scan, or X-ray. 

Referring to FIGS. 1, 2, 3 and 4, in order to use the immobilization features of the present 
invention a patient is placed on the patient resting surface 20 in the supine position with his/her 
knee or knees bent. The shoulder and chest immobilizers 22, 24 are arranged around the 
shoulders and chest respectively. As the shoulders and chest of the patient are secured to the 
patient resting surface 20 a lumbar support cushion conforms to and supports the patient's spine. 
Once the patient's shoulders and chest are firmly, but comfortably secured to the patient resting 
surface 20 and the patient's leg or legs are fully extended, the patient's knee(s) and lower leg(s) 
are secured to the patient resting surface 20 with the respective knee immobilizers 28, and lower 
leg immobilizers 30 each of which pass through separate immobilizer slots 62 located in the 
patient resting surface 20. If the desired immobilization is realized, the patient is then introduced 
into the MRI unit, CT Scan unit or x-ray unit. However, if additional immobilization of the 
patient is desired, the knee immobilizers 28, and lower leg immobilizers 30 are removed from 
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the patient's respective knee(s) and lower leg(s). Once such immobilizers are removed the 
pressure creating apparatus 32 is introduced and adjusted to accommodate the height of the 
patient after which the patient presses downward on the adjustable foot plate 49 by extending 
his/her leg or legs until the desired immobilization is obtained. Once such immobilization has 
been achieved, and the patient's leg or legs are fully extended, the patient's knee(s) and lower 
leg(s) are again secured to the patient resting surface 20 with the respective knee immobilizers 
28, and lower leg immobilizers 30 each of which pass through separate immobilizer slots 62 
located in the patient resting surface 20. Additionally, if immobilization of the patient's feet is 
desired, the patient's feet are firmly, but comfortably secured to the adjustable foot plate using 
the feet immobilizers 26 each of which pass through separate immobilizer slots 62 in the 
adjustable foot plate 49 as shown in FIG 2. The patient is then introduced into the MRI unit, CT 
Scan unit or x-ray unit. 

Referring to FIGS. 1, 2, 3 and 4, in order to use the compression feature of the present 
invention a patient is placed on the patient resting surface 20 in the supine position with his/her 
knee or knees bent. The adjustable anchor 42 and adjustable foot plate 49 are adjusted to 
accommodate the height of the patient. The patient's shoulders and chest are secured snugly, but 
comfortably to the patient resting surface 20 with shoulder and chest immobilizers 22, 24. As 
the shoulders and chest of the patient are secured to the patient resting surface 20 a lumbar 
support cushion conforms to and supports the patient's spine. Once the patient's shoulders and 
g chest are securely, but comfortably secured to the patient resting surface 20 the position of the 
Iflj adjustable foot plate 49 may be further adjusted as required to provide the appropriate 
I* positioning thereof. Once such adjustment is completed the patient presses downward on the 
y adjustable foot plate 49 by straightening or extending his/her leg or legs upon receipt of the 
Cm instruction to do so. As the patient extends his/her leg or legs his/her foot or feet press 
W downward against the adjustable foot plate 49 which in turn causes the pressure creating 

apparatus 32 to exert an upward pressure against the adjustable foot plate 49 which in turn 
H transfers the upward pressure to the foot or feet of the patient. With the upward pressure from the 
H pressure creating apparatus 32 being upwardly applied to the foot or feet of the patient and 
Q simultaneously opposed by the shoulder and chest immobilizers 22, 24 which secure the patient 
q to the patient resting surface 20, the skeleton, joints and spine of the patient are compressed, 
jy Such compression is controllable and variable through adjustment to the adjustable anchor 42 
and can be varied to recreate the compression exerted on the skeleton, joints and spine of a 
patient while sitting, standing or walking. The first and second integrated pressure scales 52a, 
52b show when the desired compression has been reached. When the desired compression has 
been achieved, and the patient's leg or legs are fully extended, in order to precisely maintain the 
desired pressure the patient's knee(s) and lower leg(s) are secured to the second end of the 
patient resting surface 20 with the respective knee immobilizers 28, and lower leg immobilizers 
30 each of which pass through corresponding immobilizer slots 62 located in the patient resting 
surface 20. The patient is then introduced into the MRI unit, CT Scan unit or x-ray unit. 

The present invention has many advantages including the following. Its various 
immobilizers enable the substantial immobilization of either part or all of a patient's body during 
imaging with an MRI unit, CT Scan unit or x-ray unit. In addition to the immobilizers a 
patient's body may further be immobilized by compressing the patient's skeleton, joints and 
spine through the application of pressure from the pressure creating apparatus. The immobilizers 
acting separately or together with the pressure creating apparatus serve as an effective 
immobilization device. As discussed in the section of the patent application entitled 
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"Background", patient movement is a significant problem during imaging with MRI units, CT 
Scan units and x-ray units. The above-described immobilization prevents such movements and 
thus allows images for diagnosis with MRI units, CT Scan units, and x-ray units to be obtained 
more efficiently and will also decrease the costs to health care providers and ultimately will 
decrease the overall costs of health care. 

As discussed in the section of the patent application entitled "Background", an awkward 
design may cause a device to be used improperly and is not conducive to continuous use. A 
substantial advantage of the present invention is that it is easy to use and is conducive to 
continuous use. 

As discussed in the section of the patent application entitled "Background", existing 
devices are only intended to be used with an MRI unit. A significant advantage of the present 
invention is that its design is conducive to use not only with an MRI unit but also with a CT Scan 
unit and x-ray unit of conventional construction. 

As discussed in the section of the patent application entitled "Background", an 
unsophisticated design produces a device that is incapable of exerting a predictable and 
controllable pressure. A significant advantage of the present invention is that its pressure 
creating apparatus together with integrated pressure scales are sufficiently sophisticated to 
consistently exert a predictable, controllable and variable pressure on a patient's skeleton, joints 
g and spine. 

gj As discussed in the section of the patent application entitled "Background", a device to 

m be used with an MRI should be constructed of materials which do not compromise or affect the 
|j, accuracy or operation of an MRI. A significant advantage of the present invention is that it is 
UJ constructed of materials which do not compromise or affect the accuracy or operation of an MRI. 
01 Although the present invention has been described in considerable detail with reference 

W to certain versions thereof, other versions are possible. Applicant intends to encompass within 
9 the language any structure presently existing or developed in the future that performs the same 
p s function as the present invention. Therefore, the spirit and scope of the claims should not be 
[T limited to the description of the preferred version contained herein. 

The reader's attention is directed to all papers and documents which are filed 
q concurrently with this specification and which are open to public inspection with this 
fy specification, and the contents of all such papers and documents are incorporated herein by 
reference. All the features disclosed in this specification (including any accompanying claims, 
abstract, and drawings) may be replaced by alternative features serving the same, equivalent or 
similar purpose, unless expressly stated otherwise. Thus, unless expressly stated otherwise, each 
feature disclosed is one example only of a generic series of equivalent or similar features. 

Any element in a claim that does not explicitly state "means for" performing a specified 
function, or "step for" performing a specified function, is not to be interpreted as a "means" or 
"step" clause as specified in 35 U.S.C. §1 12, % 6. 



